Introduction.
Although the relationship between photoperiodic changes and the sexual cycle of mammals has since long been recognized (Bissonette 1932, Baker and Ranson, 1932) Goldman, 1983 ; Hoffmann, 1985 (Elliot, 1976 (P6vet et al., 1986a,b ; Li et al., 1987) . Spermatogenesis is completely suppressed in males, while in females a cessation of ovulation and of the estrous cycle and a regression of the uterus is observed (for details and references see Reiter, 1980 Reiter, , 1987a Stetson and Watson-Whitmyre, 1984 Reiter, 1980 ; Hoffmann, 1981a Reiter, 1980 ; Hoffmann, 1981a Murphy, 1985) &horbar; but in laboratory investigations under both natural and artificial photoperiodic conditions Reiter (1973) (1974) (1975) Reiter, 1973 Reiter, , 1980 .
When kept under natural environmental conditions the Djungarian hamster (Phodopus sungorus) also shows a marked annual sexual cycle similar to that described in the golden hamster (Hoffmann, 1973 Hoffmann, 1979 Hoffmann, , 1981a Hoffmann, ,b, 1985 Stetson and Watson-Whitmyre, 1986 ; Goldman, 1983) .
The critical photoperiod in the Djungarian hamster is of approximately the same duration as in the golden hamster (13 h versus 12 h 30 (Hoffmann, 1982 Evidently, LP has a stimulating effect on the gonadal axis at least maintaining this axis in an active phase (Masson-P6vet et al., 1987 ; Canguilhem et al., 1988) .
Experimentally it has also been observed that 8 weeks of exposure to SP induces a complete gonadal and accessory sex organ atrophy (Masson-P6vet et al., 1987 (Steinlechner et al., 1983 ; Quay, 1963) , 5-methoxytryptophol (Beck and P6vet, 1984 ; Skene et al., 1987 ; Mefford et al., 1983) , 5-methoxytryptamine (Galzin et al., 1988) and melatonin (for references see Reiter, 1980) . The physiological properties of most of these putative pineal hormones are yet poorly defined but on one of them, melatonin, extensive studies have been performed and it is now generally accepted that this hormone is responsible for the mediation of the effects of the pineal.
In the past few years the endocrine effects of melatonin were initially defined in relationship to reproduction (see review in Reiter, 1980) Goldman, 1983 ; Hoffmann 1981a Hoffmann -1985 . Contrary to what has been claimed for some time Rollag et al., 1980 ; Tamarkin et al., 1980 ) this also appears to be true in the Syrian hamster (Roberts et al., 1985 ; Skene et al., 1987) . Similar data were also obtained in the sheep (review in Arendt, 1986) Recently this hypothesis has been further elaborated and two models, the internal coincidence and the external coincidence ones, being proposed (Reiter, 1987b) . This hypothesis is also attractive and might explain some results difficult to interpret with the duration hypothesis (for an extensive review see Reiter, 1987a,b (Cohen et al., 1978 ; Weatherhead, 1981 ; Kano and Miyachi, 1976 ; Dubocovich, 1983 (1983, 1985) demonstrated that melatonin is a potent inhibitor of the calcium-dependent release of dopamine from rabbit and chicken retinae and concluded to the presence, in the retina, of a melatonin binding site possessing the pharmacological characteristics of a receptor. Zisapel and Laudon (1982) observed that melatonin inhibits the stimulated release of dopamine from rat hypothalamus and concluded that melatonin receptors are present. Recently they used (Zisapel and this system to test with success the potencies of putative melatonin antagonists. The same group (Laudon and Zisapel, 1985) , using !251-melatonin as a ligand also succeeded in characterizing central melatonin receptors and in determining their distribution within the brain of the female rat (hypothalamus, medulla-pons, hippocampus, cerebellum, striatum and parietal cortex). The number of receptors in the medulla-pons and in the hypothalamus was dependent on the level of circulating oestradiol . Using autoradiography, Vanecek et al. (1987) were able to detect displacable !251-melatonin binding sites in the suprachiasmatic nucleus and the median eminence. Further studies, performed on crude membrane preparations from the median eminence, revealed high affinity melatonin binding sites, the specificity being higher in comparison to that of all receptors previously described (Vanecek et al., 1987) .
Much progress has been made in recent years on the problem of melatonin receptors and if additional work is performed to fully characterize these receptors and to determine their anatomical localization, it is evident that this will give important information on the mechanism of action of melatonin in the near future.
2. &horbar; Melatonin action on other receptor sites.
5-methoxytryptamine, one of the 5-methoxyindoles (including melatonin) synthesized in the pineal gland (P6vet, 1983 ; Galzin et al., 1988 ) is a very potent serotonin (5-HT) autoreceptor agonist inhibiting, in a concentration dependent manner, the electrically evoked release of 3 H-5-HT from superfused rat hypothalamic slices (Galzin and Langer, 1986) . This potent effect of 5-methoxytryptamine on the serotoninergic neurotransmission, although not yet fully evaluated, is probably of physiological importance. It implicates that the possible existence of a similar mechanism for melatonin should be considered. For example it would be possible that the effect of melatonin on 3 H-dopamine release from rabbit or chicken retina is not mediated via melatonin receptors as suggested by Dubocovich (1983 Dubocovich ( , 1985 Smith and Kappers (1975) suggested that melatonin may act on the gonadal axis via the serotohinergic pathway and that Anton-Tay (1974) Wilson, 19811. ) .
In view of the fact that melatonin and its major brain metabolite, N-acetyl-5-methoxykynurenamine, interact with brain benzodiazepine (BZP) binding sites in vitro (Marangos et al., 1982) (Anton-Tay and Wurtman, 1969 ; Vitte, 1987) , the hormone enters the brain and many other structures.
Considering the control of seasonal function, we do not have clear evidence of of melatonin through other receptor sites is probable, it cannot be excluded that melatonin acts directly on several physiological functions by interfering with molecular processes. This approach to study the possible mechanism of action of melatonin has, indeed, been considered by most authors, but was often neglected in their experimental design.
A well known action of melatonin at the molecular level is its inhibitory effect on tubulin synthesis and on the assembly of microtubules in some hypothalamic cells (Winston et al., 1974 ; Cardinali and Freire, 1975 (MassonP6vet et al., 1987) . The hibernation cycle of these animals is in phase relationship with that of reproduction while hibernation depends on the level of circulating testosterone (Canguilhem et al., 1987 ; P6vet et al., 1987) . Changes in the circulating testosterone level also modify the central vasopressinergic innervation, especially at the level of the lateral septum (Buijs etal., 1986) 
